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Introduction
The issue of causality between wages and prices had been investigated extensively discussed in the literature. However, there is not being made clear consensus about the question what is cause and what is effect. David Hume (1739), argued that, in seeking to explain any object or event, we have evidence but not proof that its alleged cause produced and effect on it. Immanuel Kant, Hume's contemporary, also thought that the idea of causality is fundamental category of understanding, and a necessary condition for experience. In the economics science Haavelmo (1944) 1 , was one of the first to contribute to the advancing the causality analysis, he formulated the economic relationships to be expressed in stochastic terms. But also stated that every theoretical relationship in economics can be tested empirically, as an example he took stochastic price-quantity relation.In economics, there exist different approaches to causality, one approach may emphasize structure, and other approach may emphasize structure 2 .
Table 1 a summary of some studies, on causality issue
Structural Process
A priori
Cowles commission, Koopmans (1953) , Hood and Koopmans (1953) Zellner (1979) Inferential Simon (1953) , Favero and Hendry (1992) , Angrist, Krueger (2001) Granger (1969) Vector autoregressions , Sims (1980) Herbert Simon (1953) showed that causality could be defined in a structural econometric model, not only between exogenous and endogenous variables, but also among the endogenous variables themselves. The Cowles commission approach, related causality to the invariance properties of the structural model. This approach emphasized the distinction between endogenous and exogenous variables, and the identification and estimation of structural parameters. Zellner opposes Simon and sides with Granger: predictability is a central feature of causal attribution, which is why his is a process account. On the other hand, he opposes Granger and sides with Simon: an underlying structure (a set of laws) is a crucial presupposition of causal analysis, which is why his is an a priori account.
Theoretical models of prices and wages review
A standard model in this framework is New Keynesian Philips Curve (NPKC), which has the following presentation: ) ( ) ( 1 y y E t − + = + α π β π here π is inflation rate, 1 + t π is expected inflation, and y is the natural output. Actually natural output represents the fitted values, this model is log-log functional form, to represent the percentage values of the variables. From a welfare point of view previous model implies that is best for welfare, to stabilize output and stabilize inflation (Blancard, Gali, 1988) 3 . And stabilizing inflation also stabilizes output gap.
According to macroeconomic behavior M Y p = , here p are average prices, M is money supply, and Y is output (Akerloff, Dickens,Perry, 2000) 4 . Because there exist n firms in the economy, that are monopolistically competitive, and they divide aggregate demand, p M by n 1 . So that aggregate demand for the output of a given firm is given as,
here p is the price charged by the firm on its own product. Now the relation between productivity, wages and unemployment is given by the following equation, Akerlof, G. A. and J. L. Yellen (1985b) . A near-rational model of the business cycle, with wage and price inertia, Quarterly Journal of Economics 100, 823-838 with wage and price inertia. Quarterly Journal of Economics 100, 823-838
Literature review
The debate on the direction of causality between wages and prices is one of the central questions surrounding the literature on the determinants of inflation. There have been many studies to test for the price-wage relationship. In the following tables are presented relevant studies on this relationship. Moschos (1983) Aggregate price responses to wage and productivity changes:
Evidence from the U.S. 
Methodology
The presence of bilateral causal relationship between two variables, makes more complex model building.OLS regressions produce highly significant parameters, but the presence of autocorrelation raises the question of whether OLS estimates are robust 6 . Next we use VECM model, which is usually applied in the examining models with more than one endogenous variable. About the theoretical relationship between prices, wages and productivity, policy makers and financial analyst cite wages pressures and productivity as leading factors in explaining inflation. Although cost push inflation has been examined by Mehra (1991 Mehra ( , 1993 Mehra ( , 2000 , who shows that prices cause wages, but that rise in wages don't seems to explain the inflation. Hu and Trehan (1995) , also reject the cost push view of inflation. Ghali (1999), using Granger-causality tests, finds that wage growth does help to predict inflation, supporting the cost-push view. The relationship between productivity and inflation, has been described in the theory but there are not many empirical studies to support this hypothesis, Straus (2004) 7 . Beside wages and productivity, other variables can be used on the models. But this big models, that include greater number of variables, have proven to be failure when trying to capture the dynamic relationship between the variables, due to loss of power. Lütkhepohl and Krätzig (2004) , proved that the failure of this big models in explanation of the dynamic relationships, is their insufficient representation of the dynamic interactions in the systems of variables.
In the analyzing the causal relationship in this paper, we use two models OLS regression model and VECM model, in order to obtain statistically robust estimate. Prior to the estimation of this models we examine the respective model selection criteria, for determining the lag order/lagged differences so as the rank of cointegration.
Also there were applied Toda, Yamamoto test (1995) , and Granger causality tests, as well as instantaneous causality test, in order to see the robustness of the causality results. VAR model was used to capture the short run relationship between the variables of interests. The plots for both level series of all three variables suggest a trending movement and little evidence of returning to a fixed mean value. Furthermore the plots are inconsistent with the series containing stochastic trends. In contrast, the plots for the differenced series suggest evidence of mean reversion and some evidence that the series may be stationary 9 .
Data
As the Table in the Appendix shows   10 , the formal stationarity tests, Augmented Dickey -Fuller test (ADF), and Phillips Perron test (PPERRON), in all cases for wages and prices the null hypothesis that the series in levels contains unit root, we cannot reject. But for the productivity variable we accept that it is stationary even in levels, and that does not contain unit root.
In contrast all of the null hypothesis that the differenced series contain unit root is rejected in all cases for both series.
Therefore level series for wages and prices contain unit root, and appears to be characterized by the presence of stochastic trend.
Results
In the first sub-section we will examine the OLS results, whereas in the second sub-section we will analyze the VECM model.
OLS estimates
In the next Table are presented the results of the OLS estimates. In the columns (2) and (3), prices are regressed on wages and productivity in a log-log functional form, and then also are provided first difference estimates. In the column (6) and (7) 
,first mode in this column do suffer from autocorrelation but the OLS estimates give the predicted apriori relationship between the variables of interest. Except that the productivity does not influence the level wages not even their changes (first differences).
Models without constant in columns 3 and 7 are also tested. And in this models same as log-log OLS models autocorrelation is a problem, while in a first difference models autocorrelation seems not to be a problem. Now we shall draw some conclusion for the causality based on the OLS estimation; This evidence suggests that there is bilateral causal relationship between prices and wages in our models, but not in first difference models. But in log-log models serial correlation was serious problem, and that harms the reliability of the OLS estimates. Nonetheless, we must agree that OLS estimates are a good start, as they provide first insight when testing different relationships.
On a basis of Ramsey's RESET test it appears the when prices are function of wages, first differenced model appears to be better, while when wages are function of prices and productivity level model and first differenced model, according to Ramsey's RESET test appear to be well specified. Productivity seems to be significant only in level models, and not in first differenced models. According to the LM test, Breusch-Godfrey test, for autocorrelation, autocorrelation seems to be a problem in a level's models while not when first differenced models
11
. This raises the question whether OLS estimates are statistically robust.
11 Null hypothesis in this test is H 0 :no serial correlation and H a : there exists serial correlation in the residuals
Toda and Yamamoto test (1995)
Toda and Yamamoto (1995) developed a test, alternative to Granger causality test, irrespective of whether Y t and X t are are I(0),I(1),I(2), cointegrated or not cointegrated of an arbitrary order. This is widely known as Toda and Yamamoto (1995) augmented Granger causality. Toda and Yamamoto test is based on the following two equations. .so we reject the null hypothesis that LRW t does not influence LCPI t, and we accept the alternative that LRW t does influence LCPI t . 
FOR THE EQUATION (II) AND (IV)
The F-stats for 2 and 17 degrees of freedom is 6.12, so 6.93>6.12, we reject the null hypothesis that LCPI t does not cause LRW t , and LCPI t does weakly cause LRW t . Next we introduce the estimated VAR model. A pth-order VAR is also called a VAR with p lags.Following Gordon 
(VI)
This equations constitute two equation non-structural vector autoregressive system, (VAR) that can be used to study the short run dynamics of the relationship between prices and wages inflation. But since the series appear to be cointegrated which is late shown in the following tests cointegration tests we will incorporate the long run information in the model that was removed by first differencing the variables. The result is Vector Error correction (VEC) model. This is a common approach to include the lost information, by including the levels of the variables 
Long run relationship
We use ARIMA approach, autoregressive integrated moving average, we use ARIMA (0, 0, 1), that is series is moving average. This model in general form is presented as follows: 
Engle Granger method
According to Engle and Granger (1987) 20 , a series with no deterministic component, which has stationary , ARMA representation, after differencing n times, is said to be integrated of order n, Critical value at 5% is -3.000
So the saved equilibrium residuals from the previous, proved that are stationary, from the first differenced regression between prices and wages. So that is used as an evidence for cointegrating relationship between the two variables.
The Johansen test for co-integration of the rank and Saikkonen and Lütkhepohl test
The cointegration tests were performed between LCPI and LRW . On the basis of the Johansen trace test we would continue our analysis with one co-integrating relationship. This applies only when constant is included in the cointegration test, whilst the test statistic is significant at 1%. , clearly indicating that there is sufficient evidence that the rank of cointegration is zero i.e. .Same results applies when we use Saikkonen and Lütkhepohl (1999) test 22 , and this test suggests that rank of one is appropriate. .About the Loading coefficients, their t ratios can be interpreted in the usual way, as being conditional on the estimated co-integration coefficients, (Lütkhepohl and Krätzig, 2004; Lütkhepohl and Krätzig, 2005,) . Finally, based on the evidence, one can argue that and are not so strongly co-integrated, and furthermore co-integration relation enters significantly only in the first equation of the system.
Put differently, there is sufficient evidence in support of a unilateral causal relationship between prices and wages, running from wages to prices only.
Conclusion
In this literature there are two groups of economists, one that argue that causality runs from wages to prices, and the second group of economists that argue that causality runs in opposite direction. In our paper there is clear evidence that causality runs from wages to prices. ---------------------------------- 
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